To describe methods, recruitment success, and 1-y results of a study evaluating the effectiveness of phone-and mail-based weight-loss interventions in a managed care setting. DESIGN: Randomized clinical trial with three groups, that is, usual care, mail intervention, and phone intervention. SUBJECTS: In total, 1801 overweight members of a managed-care organization (MCO). MEASUREMENTS: Height, weight, medical status, and weight-loss history were measured at baseline. Participation in intervention activities was monitored for 12 months in the two active treatment groups. Self-reported weight was obtained at 6 and 12 months. RESULTS: More individuals assigned to mail treatment started it (88%) than did those assigned to phone treatment (69%). However, program completion rates were higher in the phone (36%) than mail (7%) intervention. The mean weight losses were 1.93, 2.38, and 1.47 kg at 6 months in the mail, phone, and usual care groups, respectively. The differences between the phone and usual care groups were statistically significant. The mean weight losses at 12 months did not differ by treatment group (2.28 kg mail, 2.29 kg phone, and 1.92 kg usual care). Greater weight loss was seen in men, older participants, and those with no prior experience in a weight-loss program. Heavier participants and those who reported current treatment for depression lost less weight. CONCLUSION: Although mail-and phone-based weight-loss programs can be delivered to large numbers of people in an MCO setting, additional work is needed to enhance their clinical efficacy as well as to assess their costs.
Introduction
Obesity is a serious public health problem. Absolute prevalence has increased by nearly one percentage point per year for the last 20 y. 1 Nearly, one adult in three is now clinically obese. 1 Serious medical problems caused by obesity, such as type II diabetes, are on the rise. 2 Available treatments for obesity, comprised primarily of intensive therapies involving multiple clinic visits, are both costly and only modestly effective. 3 Participation in these treatment programs is also relatively low. 4 In an attempt to address these public health challenges, a research literature has begun to emerge that examines the efficacy of less costly alternatives to traditional obesity treatments that may also be capable of reaching a broader cross-section of individuals in need. This research suggests that replacing traditional clinic visits with mail or phone contacts may be a successful way to reach a more diverse population than traditional treatments and achieving clinical weight-loss efficacy. [5] [6] [7] [8] [9] [10] [11] [12] [13] One meta-analysis has suggested that low-cost bibliotherapy programs produce weight-loss results as good as those achieved in clinic-based therapies. 14 Overall, however, as noted in a recent review of obesity treatment options in medical care settings, 15 no conclusions about the effectiveness of such treatments are possible at this time, and there is a need for larger and better designed studies in the area. The present report describes the 1-y results of the first large-scale randomized trial examining the efficacy of nonclinic-based weight-loss interventions. The study was conducted in collaboration with a managed-care organization (MCO), utilizing an existing platform that was originally designed specifically for delivering preventive care services to members using diverse modalities. 16 Specific intervention methods being evaluated in the study are a mail-and a phone-based intervention. A comparison group is comprised of usual care. The specific objectives of this report are to describe study methods, and to compare the efficacy of the three treatment groups in terms of level of member participation and efficacy in achieving weight loss through 12 months of follow-up.
Methods
This project was conducted as a collaboration among three participating organizations: the University of Minnesota School of Public Health, the HealthPartners Research Foundation, and the HealthPartners Center for Health Promotion. HealthPartners provides medical care service for approximately 700 000 members in a mix of staff model and contract medical groups throughout the Minneapolis/St Paul, Minnesota metropolitan area. The study is a randomized trial evaluating the effectiveness of phone-and mail-based interventions for weight reduction offered to health plan members in comparison to usual care over a 2-y period. Recruitment to the trial targeted overweight MCO members from four staff-model clinics. Two of the clinics served members in the cities of St Paul and Minneapolis and two served individuals in adjacent suburban areas. Recruitment of study participants was made over a period of 12 months using several methods. Direct mail announcements were sent to the households of 31 000 members in the four clinics. Posters and flyers were displayed in each of the four clinics. Referrals from clinic physicians and nurses were encouraged by e-mail announcement and by making presentations at clinic staff meetings. The study was also advertised on the MCO web site. The prospective study participants were instructed to call a study phone number for information about the project.
Eligibility criteria for study participants were intentionally broad. Inclusion requirements included age 18 y or older and body mass index (BMI) greater than 27.0 kg/m 2 based on reported height and weight. Age and weight eligibility was ascertained in the informational phone call. A clinic visit at one of the four participating clinics was also scheduled at that time. Individuals attending this clinic visit had the study described to them and signed an informed consent statement approved by the Human Subjects Review Committees of both the University of Minnesota and HealthPartners Research Foundation. After consent, weight and height were measured using a calibrated digital scale and a wall-mounted ruler. Questionnaires, described further below, were also completed. Overall, 3294 individuals requested information about the study. Of those, 1801 were eligible, completed the baseline consent process, and enrolled in the study. In total, 75% of enrolling participants indicated that they learned of the study through the mailed announcements, 14% through clinic posters, 4% from physician referral, 4% by word-of-mouth, and 1% from the web site.
Following the baseline clinic visit, the identification numbers of qualifying study participants were forwarded to study survey coordinators, who randomized them into one of three groups (mail intervention, phone intervention, and usual care) in the order in which they appeared on the appointment book. The randomization scheme consisted of blocks of 15. No stratification variables were used. Participants were sent a letter informing them of their group assignment immediately following randomization. To measure relative interest in the two active treatment conditions, participants were asked to notify the study when they wished to begin their weight-loss program. Individuals assigned to the mail intervention were asked to indicate their readiness by sending a postcard to the study office. Those in the phone treatment were given a phone number to call to activate treatment.
Once treatment was activated, the intervention proceeded as follows. The two active weight-loss interventions proceeded in parallel formats. Both were comprised of 10 interactive lessons designed to be completed in sequence with feedback between each lesson from a health counselor. Each lesson included instructional material describing a rationale for a specific behavior change strategy, specific behavior change goals related to that strategy, and homework to be completed before beginning the next lesson (eg, keeping records of eating and exercise). Topics covered in the lessons included nutrition, physical activity, behavior management techniques such as behavioral assessment, goal setting, stimulus control, social support, and self-motivation. 5 The primary homework assignment accompanying each lesson was to keep a food and exercise log. The series of lessons for weight management was designed to be completed as rapidly as one lesson per week. However, study participants were encouraged to proceed at a pace comfortable for them to be successful at practicing new lifestyle behaviors. For individuals in the phone intervention group, all 10 lessons and materials for homework assignments were sent in the mail at the beginning of the program. A series of phone calls was scheduled between the participant and a phone counselor to provide guidance through each lesson and feedback about progress. Health counselors were staff members of the Center for Health Promotion and were trained nutritionists and/or exercise specialists. An introductory phone-counseling session explained program format and expectations, and scheduled a convenient time for completing subsequent phone contacts. These phone calls were comprised of a discussion of behavioral strategies tried since the last counseling session, counselor advice about how to improve or maintain lifestyle behaviors, and a verbal description by the counselor of the rationale and behavioral assignment for the next week's lesson. The average length of phone counseling sessions was 19 min. The mail intervention treatment used the same 10 written lessons, the same behavioral assignments, and the same counseling protocol and staff as the phone intervention group. However, interactions between the counseling staff and participants were completed by mail. Participants were instructed to complete the first lesson when their intervention packet first arrived in the mail and to return a progress report. Information obtained in the progress report included behavior change goals, perceived progress, and action steps taken to achieve established goals. When this progress report was received by the counselor, she reviewed it and made comments in writing, which were forwarded by return mail along with the next lesson. This sequence was repeated for each subsequent lesson until the course was completed.
Follow-up intervention options were available to both the phone and the mail intervention groups after they completed the 10-lesson course. These were comprised of individual follow-up on topics of the participant's choice. Resources available to the counselor included a wide range of educational resources available on lifestyle topics related to weight management (eg, nutrition, physical activity, and stress management) within the HealthPartners Center for Health Promotion. Alternatively, participants could repeat all or any part of the intervention program they had already completed. In the event that participants discontinued contact with their counselor prior to completing the 10 lessons in the course, they were contacted at 30 days, at 60 days, and then at 6-month intervals for up to 2 y to encourage resumption of intervention activities. Individuals who did not choose to activate the intervention program to which they were assigned immediately after randomization were also contacted at 6-month intervals in an effort to encourage engagement in their intervention at a later date.
Study participants in the usual care condition had access only to weight management services generally available to members of HealthPartners. At the time of randomization, they were sent a resource sheet detailing weight management options offered by the MCO or available in the community and how to access them. These options included free phone counseling, a structured weight management phone course, or a group class offered at several MCO clinics. The phone course and group classes required a modest fee of $25.
Study measures
The Weigh-To-Be project was designed to encompass 24 months for each study participant. At baseline and 24 months, clinic visits were to be scheduled at which body weight was measured and self-report measures of behavior were completed. Between these time points, follow-up assessments were to be conducted by mailed questionnaire at 6, 12, and 18 months. Self-reported weight was obtained at these time points. The present report covers the first 12 months of the study, and thus includes baseline data and questionnaire data from 6-and 12-month follow-up.
The report includes weight and selected other data at baseline and self-reported weight from the 6-and 12-month follow-up samples. The following information from the baseline survey is included in this report.
Demographic characteristics: Included gender, age (y), education (rhigh school, 4high school education but ocollege degree, Zcollege degree or greater), ethnicity (self-described white vs other), and marital status (currently married; separated, divorced, or widowed; never married).
Smoking status: Currently smoking (yes/no). Weight status: BMI was computed from measured weight and height (kg/m . Weight-loss history: Ever dieted (yes/no) and participated in a formal weight-loss program in the last 2 y (yes/no).
Current medication use: Diabetes (yes/no), depression (yes/no), and cardiovascular disease (CVD) (yes/no).
Analysis
The primary study outcomes examined in this report are changes in body weight from baseline to 6 and 12 months. As noted above, baseline weight was measured directly and follow-up weights were self-reported. Although self-reported body weight is usually lower than measured weight, prior studies have established that the average discrepancy was small between self-reported and measured weight, about 1-2 kg, and the correlation between the two is very high. 17, 18 We are, therefore, confident that the weight change data reported here reasonably reflect differences between treatment groups even though the absolute magnitude of weight losses is probably somewhat exaggerated in all groups.
Data analyses were performed using the general linear model programs of SAS (Version 8.7). The analyses were completed in five steps. First, baseline characteristics of participants in the three treatment groups were compared. Second, treatment group differences in weight change at 6 and 12 months were examined controlling for baseline body weight and for individual-level factors that were significantly associated with weight change independent of treatment group. These outcome analyses used an intent-to-treat approach in which baseline values for body weight (0 weight loss) were used for individuals who did not return follow-up surveys. Third, 6-and 12-month follow-up analyses were repeated with stratification by gender; prior weight-loss history; obesity status categories; and current medication for diabetes, depression, and CVD risks. Fourth, treatment participation was compared between the mail and phone groups, and the relationship between participation and weight-loss outcomes was also examined. For the latter analyses, participation was divided into three groups: completed no lessons (included individuals not active in treatment), completed 1-9 lessons, and completed all 10 lessons. Finally, individual-level predictors of weight change Weight loss by mail or phone in an MCO RW Jeffery et al at 6 and 12 months were examined controlling for treatment assignment. With a sample size of 600 individuals per treatment group and an anticipated standard deviation of weight change over 1 y of 25 kg, the study had greater than 90% power to detect a mean difference between any two treatment groups of 1 kg in weight loss.
Results Table 1 presents descriptive data at baseline by treatment group on all study participants. About 70% of participants were female; average age was 51 y; and the majority described themselves as being white, well educated, and married. The average BMI of participants was about 34.0 kg/ m 2 . About 27% met the prevailing definition for overweight, 38% for Class I obesity, 20% for Class II obesity, and 15% for Class III obesity. The majority of participants reported a history of dieting (85%), with about 30% reported having participated in a formal weight-loss program during the previous 2 y. No significant differences between treatment groups were observed for the demographic, weight status, or dieting history variables. A substantial number of participants reported taking medication for diabetes, depression, or CVD-related problems (eg, high blood pressure). The treatment groups differed significantly on only one baseline variable. Participants who were randomized to the phone group were more likely to report taking medication for depression than those in the other two groups (Po0.002).
Follow-up survey completion rates were similar across the three study groups. At 6 months, they ranged from 66% in the phone condition to 73% in the control condition. At 12 months, follow-up completion rates ranged from 66% in the phone condition to 70% in the control condition. The differences between conditions were not statistically significant. Table 2 presents data examining weight-change outcomes at 6-and 12-month follow-up. At 6-month follow-up, a statistically significant difference in weight change was observed between treatment groups (Po0.003). Participants in the phone condition lost significantly more weight compared to participants in the control condition (Po0.001). Participants in the mail condition also lost more weight on average than those in the control condition, but this difference fell short of convention criteria for statistical significance. The multivariate analysis adjusting for significant independent predictors of 6-month weight change showed a similar pattern of results, as did examination of weight change as a dichotomous outcome. Participants in the phone group were more likely to have experienced a 5% weight loss compared to participants in the other two groups at 6 months, although the statistical test fell short of conventional significance levels (Po0.02). At 12-month follow-up, no significant differences in weight change were observed between treatment groups. Table 3 presents data examining treatment group differences in 6-month weight change stratified by selected baseline characteristics. Men in the phone condition lost Weight loss by mail or phone in an MCO RW Jeffery et al more weight than men in the control condition. Women were not differentially affected by treatment condition.
Among individuals who reported a history of dieting to lose weight, participants in the phone condition lost more weight than participants in both the mail and control conditions. Among those who did not report a history of dieting, participants in both the mail and phone conditions lost more weight compared to participants in the control condition. Similar patterns were observed among participants who did and did not report participating in a formal weight-loss program during the past 2 y; participants in the phone condition lost more weight than participants in the control condition. Examination of differential treatment group effects according to weight status showed that participants in the phone condition who were categorized as overweight or in Obese Class I lost more weight than their counterparts in the mail or control conditions. No treatment group differences in weight loss were observed for participants categorized as Obese Class II and III. Current medications for both diabetes and depression were related to treatment outcome. In both cases, participants in the phone condition who were not taking medication lost more weight than comparable control participants. Finally, phone participants who were taking CVD-related medications lost more weight than comparable participants in the control condition. Weight loss by mail or phone in an MCO RW Jeffery et al Table 4 shows data examining treatment group differences in 12-month weight change stratified by selected baseline characteristics. Male participants in the phone condition lost more weight compared to males in the control condition. No significant treatment group differences were observed among female participants at 12 months. History of dieting, participation in formal weight-loss programs, and medication status were also not differentially related to treatment outcome. However, Obese Class I participants in the phone condition lost more weight than their counterparts in the control condition. Table 5 shows the proportion of individuals in the mail and phone treatment groups who activated their treatment program (activation required return of a postcard in the case of the mail condition and a phone call to set up the first counseling session in the phone group). Treatment activation was higher in the mail group, 87%, compared to the phone group, 69% (w 2 ¼ 57.32, Po0.001). Among those who activated treatment, however, participation was higher in the phone compared to the mail condition. The average number of treatment lessons completed was 7.1 in the phone group and 2.1 in the mail group through 1-y follow-up (t ¼ 20.70, Po0.001). In total, 31% of those assigned to the phone treatment completed all 10 lessons, whereas only 7% in the mail group completed the program (w 2 ¼ 84.84, Po0.001). Table 5 also shows the predictive value of study activation and level of program completion with respect to 6-and 12-month weight loss. Although weight losses were greater at 6 and 12 months among those who activated treatment than among those who did not for both the mail and phone groups, study activation per se was not a strong predictor of weight-loss outcomes. The differences in weight loss by this measure of participation were statistically significant at the 6-month time point for the phone intervention only and at the 12-month time point for both groups. The number of treatment lessons completed appears to be a better predictor of weight outcomes than treatment activation. The observed weight losses were consistently higher in those who completed more treatment lessons, the differences being particularly striking for those finishing all 10 lessons. The final analysis conducted for the study was an examination of baseline variables predictive of weight-loss outcomes at 6 and 12 months combining across treatment groups. These analyses are shown in Table 6 . They are controlled for baseline weight and treatment group. Gender predicted weight-loss outcomes at 6 months only. Men lost more weight than women. Older age was associated with greater weight-loss success at both 6 and 12 months. Individuals describing themselves as white lost more weight than those in other ethnic groups. Education, marital status, and smoking status were unrelated to weight outcomes. Recent history of participation in a formal weight-loss program was inversely related to weight-loss success. The degree of obesity was not significantly related to outcomes, nor was current treatment for diabetes or CVD risk factors. The current use of depression medications, however, was strongly associated with worse weight-loss outcomes at both 6 and 12 months.
Discussion
The purpose of the Weigh-To-Be project is to examine the efficacy of relatively low-cost intervention modalities that Weight loss by mail or phone in an MCO RW Jeffery et al might be used by an MCO to assist obese members to improve their weight management efforts. It is believed that this study is the first of its kind and the largest study yet done examining low-intensity approaches to managing obesity using a population-based approach. As a first effort in this domain, it is thought that the results of the study to date are quite informative. First, the recruitment methods we used for this trial were at best modestly effective in reaching overweight MCO members. Prior surveys of this MCO population indicate that approximately 40% of adult members should have been eligible for participation in the study. We were able to recruit enough individuals for this trial relatively easily, but needed to send flyers to 30 000 households in order to generate 3000 respondents. Moreover, individuals who did respond were at the high end of the weight distribution, having an average BMI of nearly 34 kg/m 2 . More than 30% of them were morbidly obese. The study volunteers were also heavily weighted toward women who had a substantial history of prior weight-loss attempts. In sum, the methods used to recruit for this study and/or the characteristics of the treatment programs that were offered did not attract as broad a cross-section of overweight HealthPartners members as we would have liked. Rather, they attracted a group that was very similar to what one might expect to volunteer for a clinic-based weight-loss program. One conclusion from this study, therefore, is that more attention needs to be given to generating interest in weight management among individuals in lower BMI categories.
A second lesson learned from this study relates to participation rates. We purposely included a treatment activation step in the treatment protocol in order to get a sense for how attractive mail and phone formats might be to study participants. Individuals in the mail program were required to send in a treatment activation postcard and those in the phone condition were required to call to set up a phone appointment. The rates of activation were much higher in the mail group than in the phone group, 87 vs 69%. It is not entirely clear how much of this large difference was due to the type of response required to activate treatment (ie, postcard vs phone call) and how much was due to people's preference for treatment formats (ie, individuals may be less willing to commit to programs involving personal contacts over the phone than they are to more anonymous mail contacts). Even with the differences in activation rates favoring the mail group, however, the phone treatment clearly elicited higher rates of program participation. The number of lessons completed within a year of the initiation of treatment were much higher in the phone group and more than four times as many participants completed the phone treatment. An additional observation about participation is its time course. Both treatment programs were set up so that people could enroll immediately, enroll later, and repeat the treatment more than once if desired. Moreover, reminders were sent out to everyone in both treatment conditions at 6-month intervals, encouraging them to commit to active participation in weight loss. See Table 3 footnote.
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Even so, the temporal distribution of participation was heavily weighted toward the time of study enrollment (ie, relatively few people enrolled later and few people reinitiated treatment after discontinuing). This observation suggests that in thinking about how to construct weight treatment options for MCO health plan members that will keep them participating in weight management activities consistently over time, these activities may need to be changed regularly in order to maintain interest. Weight outcomes through 6 and 12 months in this study were modest. As data on body weight in this study were directly measured at baseline and obtained by self-report at follow-up, and because self-reported weights usually underestimate actual weight, 17, 18 it seems likely that the observed weight losses in all groups, treatment and control, are somewhat inflated in absolute terms. It is also conceivable that the under-reporting bias was higher in the treatment groups than in the control group. However, taken at face value, there is an indication here that individuals in the two active weight-loss treatment groups benefited from treatment by about 0.5 kg of weight loss on average relative to controls over 12 months. The phone intervention was the most effective treatment modality. The overall value of the weight-loss programs seems to diminish over time, however, indicating that stronger interventions and/or more sustained ones are probably needed if programs delivered in these formats are to be considered clinically viable. Stratified outcome analyses were interesting, particularly those at 6 months. It appeared that the intervention effects were stronger in those with less weight-loss experience, including men, those with no recent participation in formal weight-loss programs, and those with lower degrees of obesity (below a BMI of 35 kg/m 2 ). Prior weight-loss experience might well be considered as a potential screening variable for eligibility for such programs should they be more widely available.
As the first large-scale attempt to examine the efficacy of nonclinic-based methods for promoting weight control in an MCO setting, it is believed that the current project was successful in several ways. It showed that providing obesity management services on a large scale is feasible administratively, that health plan members responded positively to it, and that it was operationally efficient. The results indicated a number of challenges in need of further thought, however. Some of these challenges are characteristic of all weight control methods and some are unique to health care delivery systems. The need to develop ways to keep health plan members aware of and participating actively in weight control activities over time is paramount. Attracting the attention of the morbidly obese is easier than attracting the attention of the much larger population of modestly obese. Since lower intensity programs like those tested here are arguably more appropriate for the latter group, this indicates a need to re-examine recruitment strategies. The time course of participation in weight-control efforts is another issue in need of more study. The MCO setting would seem to have enhanced potential for efficacy in areas like weight control because it is able to provide continuity of care that matches the need in weight control for chronic attention to behaviors affecting body weight. However, programs need to be developed that do a much better job of maintaining continuity of interest and participation than was achieved in this study. Weight loss by mail or phone in an MCO RW Jeffery et al
